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£*Tt**3£ISS*>y =>>R£*rU 1ftEffrt**>y=i 
>^:l^3$gfii/ 'J u >0IJifcm4 ^Si> >J3> 

[R#* 2 ] »#* i Ett<D*i»#£ttT-& o 

imnvz 4 ] r#js 2 *tz\* 3 c«(D¥-*i*^tfi-e& 

or. 

iwasm^e^twia^tt^'J^^^co^ffifci*. *>y3> 

[fg#Jg 5 ] R** 1 ~ 4 CDH^-^fcEIKtf)^* 

l|Jj«a^4^Si> , J=i>BICDBIR[li. 2 O n m^Lt. 1 

0 O n mfclTtr C £ £ *5« <t ^ i^Sfio 
[gt#m 6 ] R#JR 1 ~ 5 CDR;^- JBfcEttfl)** 

1 x i o 2 °atoms/cm 3 Ja-b. 1 x 1 0 22 atoms/cm 3 UlT 

ir** 7 ] r#iji 1 ~ e a)tttifr--m\z.tzwi<D*m 

5.0 x i o 2 °atoms/on 3 JUTT'fc* w <t "T *^ 

[R*lS8] (a) 

U IftESS 1 lfe«Efcfc£»jM-*l8. 

(b) fiflCm^rtffi£^mE^Hfel*KJt/cm4|tS 

(c) fiEm4^afivg=3>Ka)«ffifc->'j=i>igs 

(d) flMB»fi£i!ftAnU 15IJCm4^SSi>'j3>K 
£v»J 3 >(Dl£ttieaK/j£ft£-t+*Xg. 

(e) |iJE«att^SJifc^l ^>gSi>Un>®£^fi!t-r 
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R£»??i*i**x8. 

cr*h 9 ] R*m a <o¥**s«(Da£;*&-e 

SUE (a) XfcCOSL flE^WlC, *2£*SB*>y=l> 

io <o»is*aco 

[R** i 0 ] R** 9 E*CD¥*i*SS<Z>a£2j ;* 
[R** l 1 ] R** 1 o KE«0>¥3M*SEl*(D»ft 

iPieras^tt. ->y 3>BHMfc£fci*->u 3 >»<tBt-e 

20 [R*JS 1 2 ] R** 1 1 EIS(D¥iJU*S&ia<D3*£;* 
StlEi> U =i >BHtfc£fc(;**> U a >K*tlSI(*. Affile 2 

£tga-> y =j >&£fci*m e itaev y ^ >r<d*es£ 

[R3^« 1 3 ] R*JI 8-12 ©W*tA^«fcE*<D 
fijE&1 ^«a>'J=l>K<DKI?i*. 20nm^ 1 

30 fi*ES& 1 ^«a*> u zi >wfc**ti4^tt»<D«*r*. 

1 x i o 2 °atoms/cm 3 Ul-t. 1 x i 0 22 atoms/cm 3 KIT 
CR*« i 4 ] S*JS 8-13 (D^A>-«fcE«(D 
HaE^4|^aHv , >l=l>KCDKI5l*2 O nmia±T*fe 

y. ttjEm4ifaH^'j=i>Rfc^^n4^«i»a)as 

(i. 5xi 0 20 atoms/an 3 WTt'ife^ C <t £ &Wl£ "T 4 

40 t O O O 1 ] 

^(DSIiSttffr/cBaU ^fc, DRAM (OynamicRandom 
Access Memory) £#-*-*¥*{*£fSlcaffl LT*»^ 

[O O O 2] 

Sftcoe hia^OXiSl»cSiS^ti. 1 e^^^y-tr^us 
«^fflM I S F E T (Metal insulator Semiconductor Fie 
50 Id Effect Transistor) £ C*ifctt«lc»«$*tfc 1 fi 
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tl>i. tfv h»l*. > y -tr ;uiBtRffl Ml SFET© 
-tr;u25JRfflM I SFETIC^ot^t^^V- X. K 
S^l*. PlCO^'Jt^SlRfflMISFET^aP 

[0003H$RI¥7-7 084^«lt tf h»(D 

/<— • tf-y h^-<> (Capacitor Over Bit line) m&O 
DRAM^MfvLtt^ d O'AmiZ&ISiZixtz D R A 

- wt«« (c s ) re. e-y hm<D± 

[0004] L^LfcA<£>. coB«lig£2rf **^u 

■V /<-> * £ fclfl Hi* * »*! It (DS«i<4 C X L £ 
[0005] C<D DRAM^aS/l<* 

B (DfBJfctfffl H fc <p £ <t i > ? Pol® * 0 

[ooo6] ^fc. Tajms^iincL/c^^fcRfBittic 
mm&w.-£nz<, l^l^a^. WB&<bL*:T8B«sa> 

[0 0 0 7] CCDcfc^^^lijg^rV/^V^O^-r^PJl 
S£ £ 13 Lt. tztHLlt. 1 996*11 
^ 1 ob, JSfl)W13*£&fT« ritffl^Sj me 

PI106-11 atz&KZtixi^Z&olz^ 
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(Hemispherical Silicon Grain ) **fc<&»«W»3|5£ 
[0008] -£tz, **RJ¥1 0-56 1 5 5*^|8fC 

^«-r*tt«A<IB«^^ ^M5jt 9 _ 2 9 8 2 8 4^ 
*8£fcl*$*R¥6- 2 O 4 4 2 6^4HRfC(i. 
10 #A/ffm 1 Wli/'J =1 >KJifzTtt1*£*3;fclNSfc2 
»K*>'J3>BI$»J«L. *2l^SH>ya>aifcH 

[O O O 9] 

t>*>* DRAMo&fikmitnmiMtzfroT'^ZsV-jx 

* ^ISS^ y => >na>SMHti::tt o «u*~> y 

[0010] T«P««^«iRe-r^#igai>yzi> 
mommitizxv **ga*>y 3>Bu><;stsj*<bL. tw 
«»<D+^ai«tt^it«r^^<^yoo&>5> 0 1$ 
re. ««->ijzi>B£ft»a)is^a)Ki5t6<»<^y. s 
«m^bcoraaA<s»^^^ 0 

[0 0 1 1] *V/^>*«»(Dffi5.«(D|&*j6< 

30 pure**. r&b*. #isa:>y 3>ffiT*tif*;**t* 

T»««W(D^«^+^fciS!±<b$tLTt^a:t>*l^. 

*(o*tommtztom+ztzn®m&*m<Dmm&m 
(om&tza. ^«ttss^jsittL(*i&«'> y 3 xofiit* 

40 l\ 

[oo 1 2] *nm<nB#ji*. *v'<is*Tmmmizm 
ffir*£*ga*>y =»>K<DKi5^. 

[0 0 13] ^fc. *»EB(DlMli. ^«ai>yzi>K 

[OO 1 4] +V/\°V^T«P* 

Si:8fflt^^av'J 3>K0)A«^b^I»itL. T 
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[OO 1 7] 

[ o o i a ] ( i ) *&m<n*mi*mm*. 

&0)±mzMtitZtltzM ISFETh MISFETO 

fc^2««*s < fc^mn. n2*m<n!siiz&i£titz®*& 
^a-cfcor. miwsi*. mi ^^ai>'j=3>K^. 

*5ffif::*&ttt*£*fLmi ^>«Ja>H 

(D$ffii:M$tifct2^av'j3>Ki^L, m 

[ooi 9] fICv'J=3>©^W)BS«s*fctt 

tltzis*) 3 >Eftlb4i£ 'J =i >&4b&T*fc*„ 
[ 0 O 2 O ] ( 2 ) *3g*J<7>^3*<*&Ste. £ 

&<n±mzMj£ZtltzM I SFETt, Ml SFETCD 

wrcm«$n/rmi««. mi*«^isiLr^?H 
^2««^^k m2m«(Dpatc»^tLfc§s»fe 

sts-cfco-c. mi««(*. mi £isa*>'j 

mi ^eav , j=i>K<D*ffifcf^i«$^fcia«-> , j=i 

*ffifcffttt#£WLmi £*Sa*>»J3>lSi 

<D*®icff^fi!t?ttfcm2^«a-> , j3>K<b:^^L. m 
i ^fea^g=i>K<»:tt=Kv«jzi>$fci*m2^av 

>J u >ffi <h <D&mzi*. is «J ^ >K1b«j^ tzl* > Ua> 
[0021] !PlEix<j=i>K1b^$fc(*i>'J=>> 

[0 0 2 2] '>'j3>^t^*fc(ivU=>>K1b 
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c^fc^y^$ttf-v»j=i>(De«SKib^^fc(*g«5 

l*<bM-e&*o 

[0023] mi #«a->u=i>ai<Da®6^^ 
[0024] mtz. mi £*sa:>u=i>M<*>*ffifa£ 

[ O O 2 5 ] ( 3 ) 9KD*2»t*£it I*. *m<*& *> 

uzmwi&tzi**m*mz*<D&miz*rzmi5i£. & 

10 £(D±fi5f::ffJrit£*lfcM I S FETi, M I S F E T <D 

w/ci$«$ttfcmim«. mi*«rc«iniLr^fiE^n 

»*Tr&or. mi*«i*mi#«i«£*rL. *im 

m2^a->'j=i>Bi^?rr^=t(D-efe^ 0 
[0026] mi £*sa:>u=i>BL 

m& h> as* £ titzttti fromwm v & * „ 

[0 0 2 7] &JS*> Kttl** 5>>^f> 

y. ^sK$fc(*^a^b^ffiii. ^>^x^r>ai. ^ 
■x >&a> £>a« ztitzfttifr<o&is>m&t-i*&&it&to 
[ o o 2 s ] ( 4 ) ***i<D¥*tt&iRi*. *mwfr * 

lR<D±.mzf&m.£tltzM I SFETi, Ml SFETtf) 

W(c««$nfcmi««e. mi««r=«rsiLr^$^ 
*:m2ws*>£tfmi. m2««a)p,!iictt^nfcsst£ 

gtST-fcoT. mi««B(i. *Sitf:isi)zi>titzi**:(nZt 

sfctttt^^w-r^ma^av-uzivBi^^L. an* 
•> u a >^fc(im 3 #tsa:> u ^ >KJticm 4 ^«a*> 

40 [002 9] titt'>'J=i>(i. m*»-t^^fiJc^ 

[0030] iztz. mmmu. ^^a^u=a>Bi-e$> 

[003 1] leiilffiifilttv^HKIi 

m2^av';=3>Bi<ta)^ffi. ^^ttm^B<t«t«:> 

'J 3 > <t (DRmzl*. is U =1 >K1b^^fctt V u 3 >k 

[003 2] *fc. mi ^av»j3>K*fc(*mi3i 
50 2 &&&is vzi>m<n&* ox- $> z> 0 
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[oo33] &tz. an £tsa*>g=i>B. m^mnm 

£fc(*£4£|ga->g=l>B(DBf*ti. 2 0nm)ai, 
1 OOnmiaTt'fcli, 

[0 0 3 4] Ztz* *1 #tSfl*>«Ja>tt. «1**B 
-C-fc*£iSS-> U =i >B£ fcl*«4 £|ga*>g => >Bfc 
d$tl^?^(DSft», 1 x i O 2 °atoms/cm 3 ULt. 
1 x 1 O 22 atoms/cm 3 Ja"F<D4><7)-e&4. 

[0 0 3 5] Ztz. tttt>U=i>4iL<tt*2^^a'> 

■j 3 >BS/ti*ig 3 £fss-> g 3 >Bi^££*i4**m 

COSSI*. 5.0 X 1 0 20 atoms/cm 3 KlTCD*»<DT*fe^ 0 
[ O O 3 6 3 ( 5 ) 

Cl^MfiXg, (b) S*<0Wffi£^D3nife»B 

-tfc^i^anv''j=i>w^ii«^^xs. (c) 
#ftn->ua>DiJb^B*«i*»rt-r*xa. (d) m 

1 JEMS' U =i vB-tlc* 2 JMJt*/ "J 3 >B£ifta^ 
4X8, (e) »^S*>iiOm2|fe»W^K!t-r4X 

8. ( f ) s 2 i§«ffifc<fc ^m)an<7>m 1 i&«BLtcDSfc 

2 $SS^> 'J a >Bfc<fc 3? i I^SM > 'J 3 >B £R** 

=i>B£SS?*i*-fc!-4X8. (g) *2#fiRi/'j3>K 
(7)*DBfzv g 3 >*SS&£ff2fifcr 411, ( h ) &<S£ 

m2^sH->g3>ffi^->g=3>(Diattes 

fCf£:ft;*i*4X8. ^t©T^4o 
[ O O 3 7 ] ( 6 ) **9I<0**#S1ttt«ii*aEte. 
(a) ^^^^4ifi^fc^«M$ftD»r: 

fcj*£*si£?-4x8. ( b ) »<D*cB£^ir35 i titfSBt 

-tfc««8s^Jttar4xs. (c) ^«K±fc^3ifs 

Hv'j3>I^«St4ll, (d) 2 
^K^Mt4x8. (e) 1&2|fe«Bfc<fctf?*Jan 

S^4xg, (f ) *3|«K->ij3>DI<DaiBlc-> 

g 3 >tsa« £^0^-4x8. u) 

t& 3 'J3>K$ 'J a xDi&tttgaictftfi 

4XL £^tr*><D-e&4o 

[oo3 8] mint** Mi?/'j3>a &s 

fctt£JSB£<Da»B. £KBSfcf*:ftR*b^ttB2** 

[0039] 6R'>'J'*<r KB(*« 5*>^X^r> 

KB. f$>v'J^ KB*fctta/<;uh5/'J 

KB^e»atR**tfcW*t^a>^«->g-^-f KB-cft 

y, £BB£*:(*£Btt:aMI(*. $>>^f>K, T 

>B* £>2Stt Sftfcmi**<D*«B£fcl**flMt#1* 
BT'&4o 

COO 4 0] ffJE (6) CD (b) x8co&. 



(5) ^H2000-1 56476 (P2000-1 56476A) 

8 

B(o«ffi»cia«^^^-r4x8$wr4t,<7>r*fe4o 
[ O O 4 1 ] ( 7 ) *nmo*mi*&it(D&j&'%}&i*. 

(a) ^^>^>^4««t$fctti|i^tt:B^^<D*ffifc 
*-T4^«(0iffi±fc*l» B£*aU«1|feltB 
rcatSKOT 4x8. ( b ) m<Dto&$<&tjm i ifettB 
J:f::m4#S*->'J3>B£*«-r4X8. (c) *4 

# am *> g 3 >B<o«®rc -> g 3 >isa« jMt^x 

8. (d) £1E£fft«nu *4 3*Sir>gzi>B£-> 

U3>0)tttt^ai:«fi$t4Xl, (e) tftttfSA-k 

10 C«1 ^flv'J=i>Bl^t4xS, (f)?*£*i 

Aac;m2ia«B^»a-r4xa. u> *2f§*B*> 
tfttt*i8A£H«u 3t*fc*&tttsafc«*tfmi £*sa 

*>gzi>B£3S??;* 1*4X8. ^t?=fe<0T*a&4. 

[oo4 2] (a) xacoa. mmz. 
a-> g 3 >B£fci*me mri/u >«s»«-r * * 

<DT*&4o 

[OO 4 3] ff2*|ftAi'U3>ll$fcl*fff6ff 

20 -f4*,<D-e&4o 

Coo 4 4] GiSfct*. y'Ja>^b«5ffcliv 

COO 4 5] £7r. g =1 >tt<t*I g =3 >BHt 

B(*. *iMr>';3>B, *«B-e&4^*sa->g 
3 >B^7z«*m 2 £*sa v'ja>etL< 6 ?t an 

> g 3 >B<D*ffi£KIG££:rf 4S*BftfcM^4 c 

coo 4 6] ^fc. mntaM'>g3>B. mmm&tz 

l*R5l m^'Ja>i(DB9lt 2 0nmJSLb. lO 
30 OnmiaTT'&y. *1 M^>'Ja>«, 9tBt^ 

4^iea->g 3 >B^fci*m 1 §nea->g a >b/c^^ 

*i4Tttte<7)iBKte. 1 x i o 2 °atoms/cm 3 1 x 

1 0 22 atoms/cro 3 JUT0tO)t'ifc4„ 
C004 7] X2HRi/'i3>l. m3iEan 

y 'J □ >Ktf:liI 4 I^SRy 'J □ >«(ORI?li 2 O n 

mja-t-oifcy. ^2^ae->g3>B. wshr^u 
3 >B*fci**4 #an^ g =3 >Bii:^^n47«»(D 

iSJS<*. 5 x i O 20 atoms/cm 3 WTfl) t (DT*fc4 0 
CO O 4 8] 

-OM*«L. ^<D»yfiL(0BiBfil±*B&^4o 

coo 4 9] c*jg(0Bisi) am, ^Jso^isicD 

DRAM$»J«Lfc5|iWfV^a)iOTiBBtfc4. 
Bl^cOJj^fc. *ea->gzi>AN^^4^3l<*Try^1 

fc^^Y^rsi tvmtowfi A(Dfi>s^rsi) fc?9oT 
50 xt>4o x^raif-;aoTStMc«m-r4>^gTu^M 
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A R Y(DHfCt£-fe>X7>^S Aj&*K{K£ttTl^'So ¥ 

[0 0 5 0] 02(t £ffieDfl££l(DDRAM<D$?fi&[s] 

W (MARY) tt. ^7 hU*XttfCK*£n*:1Mft(D r 7 
— K»WL (WL 0 . WL, . — % WL n ) £1*»<7>fcf 

M-b;u (MC) fCj:yttf5£$*tTC^ 0 1 fcf<y h(D«« 

I^Ci ClfUclEfllfcfctt 1 «<D> >j * JUS* 

fflMI SFETQsttl^^tltl^o >^U-feJHI 
IRfflMISFETQslDV-^ KU-fXD— W 

«BLi:*»Wfc|$tt$HrLN^)o 9-K»WL(D"S8 
it. O— KK7*r/<WDf::im$*L. tfvHtBL<D— 
aSfl*. t>X7>^S Afcm«$tLTl>* 0 
[0051] **Jfi<7>f^©C0DRAM<D»it^ji 

JfcOUfSSg 1 COD R AMOSJfilgfl)- «£XS«IC;fL 

[0 0 5 2] [33f-^r^ 

[0053] p^T'ttlStitAn OS2cn«S<0mfea^»J 

->'Jzi>l£<tBI J5«kyf:aifCVD (Ch 

emical Vapor Deposition ) j$-Of&J*Lf-KIS 1 4 Onm 

«g<z)^uz>>^bBi o^-T) £*3H*&*n.tic 
Tvt^R sitJjiea^'J^^B^ttisoi ($i 

I icon Oh Insulator) £>*LMi. MM^tSSv' 

[0054] 3fcfC. 7thUyXhffi (H^H*?) £"7 

IS^£t^>Y=i>|$<bK£/N 0 *--:><?U c©v'J3 
>^<bB^^X*£LTiM*{*£«1 £ K7^it/f> 

300-40 Orwill£0)3l5 £ff*J«-f 
[0 0 5 5] SfclC. I&e?*- HUvX hffi£BM=Lfc 

IgO^x y HMtf::J:*»l* (iHl OnmSScO) *>U 
:J>^bK6£«5<DrtItfCf&J*U tzt?Ut*y> 
(0 3 ) if h7lh*yy7> (TEOS) <t£V — 

ISibffi (E^-ar-T) £ 3 O 0 - 4 O OnmUKtD&ffiT'ift 
f!hr* 0 C(^>u=a>iS<bKli. iooo°cggtK7 
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-flMbf::«fcy-»*'J>? (&£»*>) £frfc^T*,<*: 
t\ 

[0 0 5 6] *fC. C<DvU=>>iMb«£CMP;*lCj; 
U 8f«Ltl5 fcm<D«B«<D v U =» >»<bM£Wi* U 
3l5^rt»(c^>'jzi>^bDl7^»LTi5^tt«i«^ 

ft&drr*. fc*s. cocMpaferc.fc^wstoiPjic. sis 

10 [0 0 5 7] JKlC* 1 (DfcffilcBWLTl^ 

»j =i >aftitn J5J: t*-> «j =3 ^mitmztz 1 u > 
;u^m«-r*«a« o^vru-n <D¥5N*&finfcn 

a^tt*, fctittfP (U» £-f*->fl-*>&<*LTn 

-» (nftUSM I SFET^fiSt^i«a«) fC p 

tzt?u*B i^om) £-<*->rr*>&*LT 

^^£M I SFET^Mt4«l«) CnS^tt, f- 

iU£BF 2 (^'sMbft^iO ^pS^IiH 1*3<fctfn 
S^x;n 2fc-f*>fT*>&<*T&o n££M*ttfMi 

7KropS-7i;u 1 icy ^XA<«A-r*0>£R&it-r 

[OO 5 8] fD*ai£/r<tiU£HF 

30 1 £8 5 0°CgKT"^x<v KK<tLr P aOx;n l *3 
^n^i;u 2(0€-*ffircKI5 7nmSSa)n»^y 
-HHtttl 3£ff£drf*c, f*!C|fi£l*$nttl^ ± 
E^-h»bBI1 3«mttUfett« ^3H*S«1^NO 

(g^bgapt) #H«+^fcttN 2 o (S^bM*) #S 
&S) o <f-h^bBI1 335<7nmegE*r**<^^i:. 

mbBn 3<o««sti^iai-tT*^^o 

[00 5 9) 04l:*n7C, 'f-hmtm^ 

3(0Jt»l:^-hl«14A, 14B. 14C^«f 

^-hlfti 4Ali, >^E'J-lr;uS«fflM I SFE 

LtLtftffl?tl4o C^*-hf«14A (^-K« 

wl) (Dig. -rfc*>*>^-hftl*, >^'J-lr;i,a«fflM 

I S F E T(BfcTV*;u3!)3!£fflJttLT. L^t^tt*E 

50 z-'mmjL±tzm&vzzvt®mmix<»BL>i^ i ,& itzt 
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-htsuA c?— k«wl) isj±<oraPRi*. k 

2 2 v m) tI«?tl4o h«« 1 4 Bfccfctf 

h««1 4Clt fflffllElttCOn^ *iUSM I SFET 

[0 0 6 0] V— h««1 4 A C7— K»WL) fccfctf 
^-hlfiHB, 14CI1 *:£ittfP (»J»fc*f 

^(OJb»^BIff 5 0nmeffCDWN (5»>^t>t>< h 
K) BI<tBliI1 OOr^£<&wM££X/<^*'J> 

ttltt-r^o /N*'J7»li, WN0l<Dftk. T i N (^S>*- 

[006 1] f— 4 A (7— K»WL) <D-«P 

£tetSt£(D£K (W) -C«|l*Lfc*»df::l** *<D:>-h 
»ta^2-2.5Q/DS)S^^"e<g»T'#^<0r% 7 — 

4 (9-kiiwl) £a i E«fc£"e*fr*>Lfc< 1 1, 

[0 0 6 2] ^f^. 17 * hl/vX h&1 6£fr*Lf- 

y-htfi14A C7-K«WL) fc<fctf<f— h« 
fil 4B, 14 COTlR&LH<»fR&<Df— HBHbK 1 3 

* e fCTr, ^3H*Hfi^9 0 0 0 C8St^x-yh» 

^br^citfc^or. mtLtzf— hWiitm^ 3<dkk£ 

[0 0 6 3] 05fC7T-r^^/^ nM^DH 2 

LT^-htfil 4C^fld)nlOi;H 2lCp" s 

S^USfcL fc^itnrP ("J» £^*>rr*>£><*LT^ 
-h««i 4B<Di35ftl<Dp£OxjH 1 ICn" £¥3M* 
SBSM 8£lfcdcU >f-h«5l 4 ACOf35ffl(7>pSOi 

[0 0 6 4] ;*lc. meizir.rxoiz. i -t 
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KCVD2s-CBU?5 0~1 OOrmSKaJvU =»>S<bBI 
2 0£*HLfc&. >^U7U-f <D->'Ju>g<b«2 O 

<bH2o^»^iix«y^>^-r*ci:f- < fcy. y-hm 

iUB t 1 4 C(DflSfC-9--< ;UX^<— 9"2 0 

5 ic^Aii^Hfc «J => >KMbSI 7 (OWttS 

1 4C±<DVJ=i>Sib0li 5(0«4xfi^«'>i:Trifc 

[006 5] SUC. h UvX h«2 1 £Bfc^L*: 

0 7fc^-Tc*:^fc. Baiai5l»«i«c0nmOx;n 2 
KpSPFIMk f-<tx<#B £-f*>fT*>&* 
LtpfV^SM I SFET(Op + M4^li*fi«2 2 
(V— X. KU<<» £f&J*L. fflja®K«B«<OpSO 
x;n 1fCn£qFtt1fc. fc^tfAs (tf) £-f*> 
20 n*>^LTn^ir^JUaM I SFET(Dn + 

y. JSiSSK«l«fCL DD (Lightly Doped Drain)»lift 
^|lx.fcp^V^;USM I SFETQpfc < k^n5 : A'^ 
;USM I SFETQn«$H4o 

[0066] metzmr&oiz^ *mttmm ^ ± 

fiKS3 0 0nmSea)SOG (SpinOn Glass ) «24 
£Xt?>£*»Lfc£. ¥0M*&«1 ^800^ i«H 
e»«BILTSOGK24^v>$'J>^ 
-f*o SOGBt2 4C0Ji»lcKJ5 6OOnmSK(0 

30 ->»J=i>KHbBl2 5£i*ttL*:fSL C<D->U=i>^bBI 

2 5$CMP^WiLtfO)M^¥Htt4o ?b 
IZ. ixUa>^bBl2 5<D±fflfcBIJ5l OOnmSS(Oi> 
'J3>SM2 6^1iflir*o C<D^'JZ3>^bSl2 6 

i*. cMP&T'mmzntzt2iz±ctzm&i' i )zi>n 

i/ ( J=i>mt0l2 5. 2 61*. fc£itlM-V> (0 3 ) 

tf h7Xh^rVV7> (TEOS) ^ ^ V~ 

6 IzftjLX P S G (PSospho Silicate Glass)DKt £f £* 

[oo6 7] ^co^^i-. *mn<Dm&vi*+ >f- k« 

fil 4A (9-K»WL) fc<t^-ht«1 4B, 1 
4 CCDJiaJIC 'J V a— ttA^AtxS O Gi 2 4 L. 
^ £ fZ^O±»f^ltta Lfc > U =3 >BHbBI 25JCMP 
liT'^Wb'r^o Ctt»Ci:y. y-htfiHA (7— 
K«WL) H±<7>a«B^WWO^rV'y ^^>r;uttA<rS)J: 

-T^t^l^ y-h««1 4 A (9-K»WL) fc<ti; 
^-hf«14B, 1 4C<D_t«B<D|fe BKO^JB^b^* 

50 [0 0 6 8] ^IC. 09Cft*^l^ 7thL/yXh 
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012 7 fc^X^lcLfcK^-f Xv^>?-C« 'J-bJl* 
flfflM I SFETQs<Dn^iK*«B*1 9 (V-X. 
KUY» <D-t»0>*>V3>IHbtt2 6. 25fc«fctfS 
OG«2 4$lSfc&-r*,> C(Dx*y^><y*l* % i/'Ja>B 
^tBl2 0rc^-r^->gn>^bBl2 6, 2 5fc<*tfSO 
GBI2 4fl)It/f>^U- hA<*£ ?fc3M*T* 
fTl\ n£¥9*ttl*1 9^3l^#*;*5(D-taB$ao 
T Ia* > 'J =J >£<bBI 2 O o 
\Z+Z> 0 fcc^c. ±&?* hl/'xX hBl2 7£^*<?tZ 
Ltz h'^^^V^X/V^^fJUJ^miRmM ISFET 
Qs<Dn£¥3U*fE«1 9 (V-X. KW» <D-t© 
<D «J =3 >£<bBI 2 o £ V- h SHtBt i 3 £ £1*** * 
cctf-^y. ni^ffi«i9 (v-x. ku>t» 

S/ija>MtBI <tf-HHttti 3fc<J:tftH*-# 

t\ nffl*»f*««1 9«V>*^liai5 4«a8<IM*t*l^ 

2 0A«^Wrci«y^>^^ti^ct 5ttft*-Cf?lV> V 
-h«ffi1 4 A (9-K»WL) 0)ftl!:^>j3>11b 
K2 0A<&*«fc?fC-f*o CfUZ^y. 7*h«JV^7 

;U2 8, 2 9i<>f~Hftl4A (9-KiWL) fC*t 

Ltaastt«?*i4o 3>$^h*-^2 8, 2 

9$*f-h««1 4 A (9-KiWL) l:»LtSa» 
£"effiHfc'T«r=r** &^e<fc'>'J3>g<fb&2 0$JS 
^ttX7f>^LT^-htftl4A (9-KiWL) 

<D«S(c-9--i- K*>* — ;ux*— -frSIMtL-Cfcivcfc* 

[0069] 0 9|C*>l+*:>M:3>g<b«2 6fc 

J:tfbvX hgj|2 7 0&3i(£. 08fC^-rj:^^«>a(sI 
8MMtcfclt*->U=i>lSMbM2 5*fl5lc;aoT^*>ib 
^tt^Ltt^o E9tt^-^f^tt^^BSL 

[0070] SfclC, 7thU^XHR2 7$»4Ufc 
ft. ^t/K + ^^4bT>^-^AJK;'a^<e<DXry^>^ 

;*£&^>t. u>*£h*— ^2 8. 2 9^>/5»/cnaj 

Lfc£fci$®(D -fx h UvX h 

Si^if^iti. *0>». K*-JU2 8. 

2 9(0«Mfc|taiL/cSOGB|2 4^X-yT>^iafCflf 
£*L*6<. SOG«2 4(*. *fJ&Lfc8 0 0 0 Cg£<Dv' 
>S UV^fC^or^^K^^X-y^l/^iaf^tt-r^X 

•y^^ffiJSf^^TrJV*^ hfr— ;L2 8. 2 9<0ffl 

^(DlSto>$^ht^l2 8, 2 9<0rt»ICli 
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[007 1] 01 OfC^T*^. a>*^ 

->U2 8. 2 9<0l*8fllc:?7?3 0£H2|£-r*o 
3 0li, *>Y3>»<b«2 6<&JifcfCng:F«3! 

DjrcttiiLfcft. cco^Sv';n>Bi^cMPiiT* 

»fiLta>${?Kt^2 8, 2 9<Dtomz&TZt 

[0 0 7 2J 01 i iziFi-r&olz* is 'J n ismt 

012 6 0±»t-«a[2 OOrfl«S<Oi>g=3>»<t«l3 1 

10 $*«L*:ft. ¥*tt£«n £ 8 o o°csisfcs»ffis-r 
*„ :>'Ja>15<bBl3 1 (i. (o 3 ) ,t 

Th7lh4vv7> (TEOS) ££V — XtfXfCffl 

*&fcA<=i>*<7 h*— JU2 8. 2 gcoiSaJA^^^'J-tr 

;uS«fflM I S FETQs(Dn£^a»t*fB«1 9 (V- 
X. KU-f» IClftftU nS^ttflttl 9A<{&fcjfi; 

<b£*t*o 

[0 0 7 3] 3fc|C„ 0 1 2(-^-r<t: ^f'. Z> * h UvX 
20 KK3 2 ^^X^IcL/c K J 7-rx-y^>^-Cli1IE=i>5» 

^ h^-;u2 8 0±ap<0v' | j3>»'ffc«3 i £B**lt 

^?3 0(Di&iB£R£ti£-£*o 7thUvXh 
K3 2^»4Lfcft, 013l^tJ:?IC, 
X hK3 3^7X>;|cLfc K^x<y^>^-e»iaisl» 
«B«(D->Uzi>K^tBt3 1 . 2 6. 2 5. SOGSI2 4 
fc<k^y-h^bBli 3£J**rf*:: ,1:1c* i) % n^r 
^SMISFETQn(0n*S^tB«23 (V — 
X. KU^» <P_t«if::zi>*^ h*— ;U3 4. 35$ 
JfcdtU pfrMSMISFETQp(Dp + S^i* 
30 SU*22 (V-X. KU-f » 0>-t«$(C3>$* h*- 

;u3 6.37 $B«rr*o 

[0074] ^thb^hffi3 3^U; 

ft. 01 4i-^-r«fc^. ->u=j>K^bK3 i <o±mz 

\Z-J h»BLfc<fci;«iai5lKOSg1 »K«3 8. 3 9$ 
mfcTZ* e«y hlSBLfccfcO^mi JBE«3 8. 39$ 

^fifc-f^tcti. $fi/'jD>^kK3 1 cDJiftJicttISs 

Onn«S(DT i BI^X/N" v * »J >^JiT'lftfll L. 
ISU8 0 0tgKt'l»5&Iti 8 ^txT'. T i m<D 

jtmzmwsorrtm&o>T j NSi^x/% o y^ 

40 *ft«L. ^^Ic^-<D±«fcBII?1 SOnrrfBStOWBI^Bt 
19 2 O OnmSfi0)*> 'J 3 >^«(bffi 4 Oi^CVD i^T-Jt 
«Lfcft. 7t h L/vX hK4 1 ^7X^CLTCtlb 

[O 0 7 5] ->gz>>KHbffi3 1 (DJiffifCT i ffi^Jtfll 
tfcft. ^3Pi*S« 1 $8 0 O^SgtMSfiCi 

I SFETQntOn* ^i(*«l«23 (V — X. KU 
CD^BIi: pft*;HM I SFETQpfl)p* M 
¥^<*IS1«22 (V-X. KU-<» (D*ffii^7^3 
50 O0«ffiil;jft^TiSi 2 (^»U^K) 
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3. P ^ 5!^a«*«aK2 2te&v? i ?<?3 ofcm«$tt 

*SE» (tf?h»BL. *1»K«38. 39) <D3> 

l^wbi/t i n«/t iBir*««-r*ctfCci:y. * 

3 8. 3 9££— o<DX8ri5JB*lc^fi£-r^Ci:6<-C? 

ffl2HsK&(D* 1 (3 8. 3 9) £tT<v h 

WBL.tlSIJiCDSIfiir'mUfcil^rcli. «1iS«$ 

22ls)B0>M I S F E T (nft*^$M I SFETQ 
n. pfY^JHM I SFETQp) £* 1 »E»££ 
|$«-f h*— ;U (3 4-3 7) (D7X^^ h 

[0076] evUBLi mmrztfv h«BL<t 
(ifc^xr#o.2 2//mSjg^-r^o 

[0077] fcfc. TiSi 2 B42lt MSICJ:* 
£<bA<£C*^*li±A<&*A<. *<DJMM£ LTSHctft 

fc*>. TiSi 2 B4 2A<J»«iSlc < i:y^bL. m«« 

[O O 7 8) 3*1::. h 1/yX hgJU 1 &&&Ltz 
01 5fC^"TJ:^fr. tft/h«BL(Of(Si:^lB 
Kl$3 8. 3 9<0«M<trc-9->r K^^-^UX^— -9-4 3 
KO*~ JI*X"<— *4 3l*. t*-y h*& 
BL^^1»£»SI38, 3 9(D±«Bl:cvD^t*v 

ttx ? > * l x z> o 

[OO 7 9] 2fcfC. @1 6 7l^. tf V hISB L 

*>«fctf*l »Et&3 8. 3 9<0-hfflrcffiJ5[3 O OnmSS 

(DsoGi844$xe>ifti. *i*-e. *mi*miR 

l£8 0 0 0 C. 1^lSMSLtSOGffi44$v> 
*'J>? («£»*>) T*o SOGBU4I*. BPSG 

k tetter u :?p-t£A<;5<. a^fcEfcraco^^y:? 
3?-f^uttfc«*tri>^<OT'. hy v?7?-r<Dft?« 

»|:HI#>&it;C<ta<T*£*o SOGK44I*, B 

< &t,*l*U :7 **t**:*>. t**;h«BL(D 

Terz^fijt^^fc^^y-tr^a^fflM i sfetq s <o 
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V— X. Kl/Y>^l8ia@B(DMI SFET (n^V* 
jL£M I SFETQn, pfY^fiMI SFETQ 

p) <dv-x. Ku>r>ic$^n^^«i$i(D^tttfc^WJ 

HLT&f£S<b£B*c£A<T*#*o ht 
«14A (9-K»WL) ^^-hf«14B, 1 
4C£«J*-*-*>*^ (WBO <D£<b£«>tt-e^*(D 

r*. dram<d>^ y*;ufc<fctf«sais)K£<ii£**M 

tf ? h«BL*>J;tf*1 VEI&3 8. 3 9$«fi£t4T 
10 i 91. T t NBL wBKD*<b^«J«LrK««tn;(0«X 

[0 0 8 0] ^C, SOG0I4 4<OJ:©fC0ll?6 O Orw 

'J n>I&lbl3U 5$«aLf-ft, c<o*>yz>> 
KibBI 4 5JCMP L r ^(OftoB £ ^^b"T 

Z> 0 is*) 3>»lbBU 51*. /c£x.tf*V> (0 3 ) £ 
-x h^i h ^> (TEOS) i^v-x«xi:ffl 

i^:^7X7cvDatt'*at4o 

[008 1] CCD^^fz. ^JfiCO^SST'tt. fcf <y 
BLfc«fctf*1 »E»3 8. 3 9CD-tttlC|£ffifci£T*4, 
20 3LJBl£A<fi#fcSOGK4 4£^*>L. $£>lC^-(D-tS0 

dUtsi l tz > y =i >K<bK 45^cmp atr-^JBibr 

* w Ctoy, tfv h»BLISJ±(Da«^WifBJCD^ 
1BE»3 8. 3 9<7>Jiffi(D*&*iffia>¥^b£3S3^f * 

fc«>. >^y-tr;H3^tf®>aisiK^«fie-r<bM i sfe 
t onte&it &v>± l x sii*^b zmmr z^t t<x 2 

Z>£*{^ tf-y h«BLfc«fctf*1»E«3 8. 3 9<D 

30 [0082] y'J3 >ISlb& 4 5 4) JiSPIcBU? 1 

OOnmSS<D^>y=i>^bK4 6^Jftfl^-io CCO*>y 

lifise^y =">^bK4 5 4)*®(D0«^«^^«-ri>fc 
*>icittt-r*o ^yzi>»bffi4 6tt. fciittf^y> 

(0 3 ) if h7ih+yv7> (TEOS) «t^V — 

[OO 8 3] *fc. 01 7 ClTfs-f £ ^fc. h L/yX 
hK4 7 £^X<7|zLfc K7-fXt/f>^tO>$^ h 
5^— 9(D±:WCOV«j3>K<bBl4 6. 4 5. SOG 
40 &44fc£tf*>y Zl>mtms 1 ^Lt^7^30 

T>-y*tt. >'J =!>K^bBl4 6. 4 5. 3 lfc<fctfSO 
GBI4 4fc^-r^>vy zi^ibBKOx-i/T^^U— hi6< 

h«BL<73^-y-rttJb<^C/cia^r'=b. tfvhlftBL 

(D-t»o)'>y n>^^bffi4 KO^—;ux^— ^ 

4 3 6<^<#m^t>«i; ^rrr^o cnr^^y. x;u— * 

50 COO 8 4] 7thl/yXh94 7^Lfc 
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ftfflLfcSOGBM4^X^>?fcf::B13*t*A<* S 
OG«4 4(*. UE8 O 0°Cg« (Dv >f 'J >^(C J: o 

otXi^HU 8(Dt!g;&<*£<7 r >'$f— *J«5> h£ 
4 8(Drt»lc£A&£:h,*^^£fcf<y h»BLt(D'> 

Coo 8 5] Si 8fC3F-TJ;?rz. ;u 

4 8<0W«PfC^^^4 9^^fiE-T^> 0 ^7^4 911 £ 

10 0 8 6] ^l:, [3 1 9fC^"T J; ^fC. ->'J=!>&<fb 
K 4 6 (0 -tftJfcBWI . 3 m mflg<Di> U n >l£lbffi 5 O 

(0 3 ) tf h7Xh4vV7> (TEOS) <t£V — 
CO O 8 7] SfclC. h UvX>K5 1 £B*£L/c 

ftDSIfliaonmtt^ I^SKv 

y=i>&5 3fc|*. 4. Ox i 0 20 atoms/cm 3 SffiCOSfi 
(P) £3PAT*o »J XD*AI*CVD;*T*l£a 
n > l ) =3 >BJI 5 3 atefn^ttfctf X <t Ltf: £ 

*_(**x:?-r > (PH 3 ) ^Sfi^XlcSAL^AT^ 
CtLfcK^tL-r. >f:*>;:iA;*^£ffilvC*«8s 
^ALtt<*:L> 0 1^1»i(0^aH'>'J=i>Bl5 3 

ftfci*s^-f. &**3g-t**sa<b$n*o ccofcabTfifl 

««<D3|«ti^»«$n*o 4. Ox i o 2 ° a toms/ 

cm 3 SS<t^^ltRWiStNi8Sa)^«^?»A$n>6fc 

COO 8 8] XtZ^ CVD3StS<DSlCSW^^i»<*Stti 

<D#aH*>'J:3>K5 4£*t8rr*o l^aH->'Jzi>K 
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541*. CVDj*fC<fcy*t»U 9III*2 0nmtt 
So ^a«^Uzi>ni54iCl*. 1.5xio 2 °at 

ons/an 3 8«<om<d»;> (P) ^iwc^jsi rcsiA-r 

coo89] #ajt*>y=3>si5 4i*. ynciaifl-r** 
tt«i>uzi>ieafcfiKft^^K«jir*&y«itt« 

attT»TO(D*flBtt#£*j£-f * 0 CCO^A. ^tttt 
(D»Stt1.5 x i 0 20 atoms/cm 3 fifl^ttlfcSHg < Lt 

«ttt«aA<ssrcRRft"ri)<fc^^gafi-r^o *fc. n& 

10 JT> U 3 >m 5 4 (DKfflcj: y amtsacas ? y % 
< ****rci*#aK-> y zi >k 5 4 a>0N5£ u < 

U «<-T*«*lcliBIJ*£SI<-r*o CCD<£ ^fclES 

y =1 >m 5 4 <D«i*-C'*&ttisa<DS;* £ ^sicgss 

[0090] fcfc. *S«->y H>BI5 3. 5 4IC3IA 

20 «a^b<ottific^^*^tfc*o tfc^neaK 

->»Jn>ai5 3<D^tt1$!fiS(*. 1 x i O 20 atoms/cm 3 
fel-h. 1 x i o 22 atoms/cm 3 J^Ti:^^ - £ A<T*#* 0 

^aM*>y=>>K5 4(D^«ttset(*. «r**isa<Dflt*: 

□ >i5 3(D^tti8glt 5. Ox i o 2 °atoms/cm 3 
T. L< 1*1.5 x i o 2 °atoms/cm 3 VLTt + ZO)** 

C009 1] »aHv'J3>K53, 5 4 01917 

tetil&tzm *>*iUl\ MRl/U =i >BI5 3 (*T«Jm« 

y^cl5t^^«aB^llx^c3tt^ST^^t^o ttot^aRv'j 

□ >K5 3<DKW*2 O nmKl± 1 O O n mJaT 

ci^t^io ita»'>u=>>K5 4i*. sncufccfc^ 

fcf&tt*ga(Dl3HJl£fc*o ttot, HJ*fi<J*L*&*# 
tttt^a*<i«ftL«ffl*DXJi^^U< 

T. |taS*>y3>K5 4(DBIJ5(*2 0nm]a-h<t-r^ 
40 COO 9 2] HtlEUfc^^fC. «2B|0)^fiRv'j3 

>ffi5 4coJfttti!iifc. mi»@a>!*ae*>uzi>K5 3 
$-B7tft#a»rcw-rfca6. 02 2(c^r<fc ^fc. 

SRy'J3>K53t$aRy'j3>ffi54i: (DlWfC S 
^S^bK5 5 6^gt^H4o S^S^bBl5 5(i. 
I?^2nmam4o 02 2T*(*CESJie^K 

^bBl5 5^il«Lfcffi<t Lt^Ltt^^ &-TLt0l 

ibi&T*&oT=t<fci\, e^K<ba5 5t*. ^fcK^-r^ 
m2Bi<D^as*>y=i>0i5 4<oisa^b(DKnz. 

50 *Sa<7>Ja« tttftS/'ia >K^(D^te ^IfaKix 'Ja> 
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4 A^Jfl+f ::«*(» L. JBB(D3*AH:>y=i>BI 
5 3 £ (*tttti> U 3 >|g A^J^Rlc^T * 'J3> 

[0093] ftfc* CCtli«1iKD*ai*>'jD> 
B^ 3 <D*K y *ftf*H*Uc*iiLT m 

aeaiflL &ziM*ttmto£\~Ti&&Lx*>xi\ tzt 
xitZKtoftMo^v^^itmomm. $>z>iMttzt 

[0 0 9 4] ^fC. 02 3fC7F^-J:^fC. 152$1«) 

^<fe»H5 6^Jifli^* 0 »fe«Bt5 6 (Dinarchy * 
^>?LT&£f *>y=i>i»bBl 

50t«LTX7f> £ * * *i 

*Ll>. fc<t^(iSOG (Spin Oh Glass ) BL Ui^X 

[0 0 9 5] *(C % 0 2 4fC7fv-rj:^fC. |fe«^5 6^ 

3t5 2hh%<d*sv zi^mtitms o&mona 

R5/'J3>B53 % 5 4jb<X-/^>^£*t*£T*i7?o 

ceo £ ? ic it ?* 5 2 Aft:> "J 3 >& 5 

3. 5 40)MnAqi?Ft«. 

[0 0 9 6] Jfc|T % 0 2 5IC*"TJ:^r^ 3t5 2WC0tfe 

!c-*ywt*L. ie&K^y=i>B^4<D*ffi£Rih;*i± 

[0 0 9 7] 0 2 6lC^r<fc^fC. MRi/'Js 

>K5 4 £*SA<bLTt&tt:>y =3 >*SA 5 7 

tttt->y 3>*SA5 7©J****(D2aflBlC#it£ 

*t4. **\ S/ij zi>^o*i+(DS:P»r'&y. *i:vgD 

[0 0 9 8] v/'J =1 >tfc-3l*0>*1tl*. fc Jriltfff *M 
x 1 0" 3 T o r r (7)^/ (S i H 4 ) rfXSHSfll 

4>T% 5SSSS7 4 0 0 C. 5MB*fB]6 O 8><D*M*T'¥3» 

cnfc*yiwK->y3>Bi54 

I*. fc£*(*flUgff*M x 1 0- a T o r r. ffiiM7 

[0099] SUELfc^^fz, ««$/U3>tt 

fl 5 7 tt^ASi/ U □ >B 5 4 ^ b*fi L, #Aft->'J 
3>0^3/>*&<DVy3>OtJt|g(*ft$;h,ftL\, Ctl 
I*. ->yu>^«|®S^T*fe*e«S»<bffi5 5<D«HI6(C 
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Cftl*fcftT?ft*. CttlSIL ±GMllcj:yMII 

•> y 3 >« 5 4 •> y 3 >a<#us £*ir&® ic± c fc 
v y a >ttfi<& Ait y u >bi s 4 3&x &o>*> y a > £ a 

l>JtlfJ5»LTt, #Aft*>y=i>B^ 4 *><*<£** 

-co* y *> y zi < i*i«frtt-> y 3 >isa 

(CDCKDS?) £#Aft*>'J 3>BI5 4(DBII1 

fc<fey«wx**^«Miri&*i#^ibn*. ^<otz#>. 
B#raicj:^-riftttvy=i>^A5 7c7)js$ (^^$) £ 

fty, xtBa>s?£<t« p/\-x nicofoiJirzttAr*3pji: 

ft 6. 

[OIOO] 8OO°CSfiE(0^«iS^JtL. mi 

JBB<DltAS~>y =3 >ffi5 3 ^^bLT^Sv'j =3 
>i58iti 0 C<0J:^(CLT^feSi>y =3>BI5 
8. tttti/U n>ISA5 7^b^^TOTi5 9A<ff5R£ 
20 £*l* 0 ft*b\ -tEfc&cn-K «-S»«iSa)SfefH*&<* 

-et,W)Vc&y % cttfcPBS^ttfti^ fct^ifsg, 

fc. is s ?>tZft7LX*si' s ?> (S i 2 H 6 ) 

[0101] B27li, Tffi««5 9(0— m&ma#}iz\ 
tt^Lr^L/zBfrffi0r^^o tt«*>y =i>*SA5 7 ft 
IS <t A/ iff ^<r (DIP A ft y n >K 5 4 6> ^ CO •> y 3 > 

CCO/cA. tfttt v U =1 >JgS 5 7 R±T'ttffi i L t OJi 
30 i^tfcbf, ^«A*>y=i>Bt5 8(0*ffilCft3tLfc 

r*«AH±6<»«L. +^ft«fltw^ia^0t>n* o * 

fc. 1^ Aft y =1 >K 5 3 ^> y =3 >j6<#U£ ^ ttft t^ 
^(DKI?cDj«'>(*«I<. I^AftVyzi>Bl5 3t 
Lr^RJc$Hfcf^ttA^<D**lt^^nx^A<b$n 
4o &tz. MAi/U =i>BI5 BttMR^'J =J>BI5 
36>£@*§l«*K<fc y^A^bLT^^tt^o CCDfc 

^A^>y=i>Bi5 8(D*ffi(*sa6r^fflr^y. 

^CD&®*§£ (fci:^tf5^^ffl$) ttMAi/'J3 
40 >BI5 8(7)KffCOl 0%iaTT'fc£ o 

[0 10 2] *fc. tt«y'J3>^S5 7t^a^'J 

u>Bi5 8cDffi^(4(i«SLrc>i) 0 cm*. tttt*>y 
(D^AttfcK*$nrigA^bLfcc^^^Lrfcy. bb 

[0 1 0 3] ftlS(DTtt«ffil$tt$«^SR«a (SE 
M) T-mLf:IS»tta)$SomB$B2 8(r7r 
-To 0 2 8 /CTf.TSBtti*. BSB2 6 fC|3lt* A»T*fe 
50 026l;*n9l:*i »B(7>^AH->y=i>l8l5 
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3 a<tsa<t Lfn^ies > y n >» 5 8 i*i5i£¥J«-e& 

3 >fga 5 7 L*:«fc ? fcffiM*£ tlT 

fc*C<!:A<S#T*£J:? 0 fcfc. »J a >|ga 5 7 

[0 10 4] fcfc. 02 7l::JSlvce**K<b«5 5£il 

t«t©t'tt^<, 02 7lcfclvCfcMIfi-tK£ LT 
fi|l>Tt>*<D^T*fc^o ttoT. S«IK<btt5 5(*. * 

*K 02 8(C^-TSEM^K(D«^Efctt^^ttl+^4, 

[Ol 0 5] *fC. 02 9(C^rc*:^(C. ^a»<*£«1 

I*. fci^tfCVD&fc^^'JzilxKHbK* :>y^> 
WbDL ^y^>^bK0)«©Kr*1ii«r^C<!:A<T*^ 
* e ">U=i>K<bKlcj:iT8PM*fficDK 
lb£R&it-f §Slfe«Sl6 0<D^l5!tmrfcfci:^(f 

[010 6] ^Slfeli&eoii. &<b*>S;uBI 

/cfcl-f^«ftffiST*«aibL. £*§aBHb5»>*;H&£fl£ 
«LTUl\ C<Di*^fc=kTa&««£ffi<DgHb£R*jt 

rztzto. n&&mmeo<oj&mmztz£*&7>=E- 

CO 1 O 7] ^fc % gfi|fe»K6 0 -tfchapWE^fc* 
a»«t*B&6 1 £fci*U 03 O/C^-T^^rr. 7thU 
>>X hK6 2£^X^7<t LTa»«ttffi6 1 fc«fctf§Slfe 

<tx.f#£*ga:>y 3>BL ^b*>?xf>^ 
Xf >BL ^b^^>0IA<«3FT^^ o 
[o 1 o 8] 3felc. h u^x H«62^L, 0 

3 21:^91:, mmwmm®&m=r-co±mzmm 

4 o™M<D*>'J=i>gHbK6 3 *>y=>> 
mbBl6 3fi. tztxi**\r> (o 3 ) ith7ih+ 

>>^> (TEOS) ^^V-X^XfCffltNfc^^X^ 
CVD;Ar*lt8|-rio 7thU^hI^7X 
<7|cL/z K^x^>^T*JS>2{e]B(D3&1 BE&3 8 
<D±&(Dt&&m£fti3:+Z^£\ZXy^ X;U-*-JU6 

A&te&L*** *<D&. x;u— ?tx— ;u6 4(Drt»rr^^ 
^6 5^REU «^T*>y =i>Klb&6 3(DJbaBf::1fc 
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K6 3CD±ttlCX/\ 0 t/*y><?;iT*BU?1 OOnmS«<D 

t i NK^JtatL. $i>izi:0)±mzc vo&vmms 

OOnmS£(0WB^Jif|Lf::SL C;h.*OII£x y 

^ ^ itx^-t^ 6 4 (Drtttica-r c^izj: y mat 

tio ST2JBE«6 6tt. i/U3>»bll6 3<DifiPfr 
X/N 0 ^5»y>^TBW5 0nrr«gE(DT i N0L Hjg 5 
OOnmSfttDA I (TiUSX^A) DL «)|5 0mlg[ 
COT i JK^itfllL/cft. h Uv>X hBI^^X^fcU 

10 tz K7-<x-;f>^cnbOK^-->{/Lt^ 

[o i o 9] *<o&. »raife«Bi^Lrm3iiE«^ 

f&dfcU *<DJ:ttfc^U=j>|^bfl^^y 3>£<bB^ 

[O 1 1 0] fcfc. &3JBE|jj^£t^;hJcfg«rr*:*' 
^ ?<*fg 2 JBSfft0)*ta <h MSdflUg-r * c £ a<T- 

»rai&«K(i> tztx.i*mm3 o o™ssE<o->y 

20 IbBL BtIS 4 0 0nmSJK<0SOGS^<fctfffiJ33O0nm 
SSO'>yz3>K<bHlT*«BKT*#>5o *>U3>|g<bB! 
(i. tz£*lX*\/> (o 3 ) if h7ih^»7> 
(TEOS) «t£V-X*jXfCffll^-^XVCVD;£ 

[o i i i] ttfcnm&iz&tii^ «n*:>yzi>iga 
fflJoxfcStiC Lfctttti/ «J zi >i$a ^t^> &t£a :> y 

coi i 2] ztz. ^«a*>y^>K5 8A<tett^u=j 

30 >«S5 7CO«ftfcBa^>y«|<^<7)BII5^|t^*C < !: 
^3faKi> y =3 >ffi 5 3 -*(0^ttfc3PAS£S3S-*- -5 

loin] mtz* ^iea*>y 3>BI5 8^(D=Ptti*a) 
56*t*-r^o o^y. T»*«5 9^«iH£-r^^a 

•>y =i>K5 8rc^««!^^Sfz«AL. !&**:> 

y =i >isa 5 7 fcte^<DdcftR&si±£%it Lt^tttt ^ 

40 '>#<-f*o LA>L. §fitfe«ffi6 0(D^fi£XS3fSfS 

co^^p-trx^«n«. ^«ai>y 3>Bi5 8*(D^« 

#!A<+^/cStt^b^tL. fc*tMi. ^«a^>yzi>Bl5 
8 6^ ^tttt 'J 3 >«a 5 7 ^(D^«^(DK1tt4<*±-r 

*o tftfiKftftfc^ttttiBJe^itt^^ct^aii^Jc 

CO 1 14] fcfc, «fife(D^ST*«i. IfSKv'JlV 
50 ^LfcA<. 03 2^7F-r<t:^fC, ^SIv'J3>l5 4 
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[0 115] <*&<DJBIS2) £fe 
(Dte© 2©DR A M(D»iftXSCD-« £XiIC$ Lfc 
K®0T*&* o 03 3-®3 5l:fcUt, (a) liDR 

y. (b) (*mmwmm®nm*zm&-rzT&*m<o 

L*:KfiB0T&*o 
[0 116) *3l;feam$g(DDRAMli. ^<D@fc«l3t 
Id <*: ¥ BB flt fiK f c JS I * T 0 1 13 <*: 0 2 I Z * L tz =t 0) £ 

T*§iTt*£C »fc(D^I8l(0K®£*,|3)« 
T*fc*o LtctfoT. &T<DKIRTM*^<Dlfiii-f &*P5* 

[O 1 1 7] *^Jf5<75^Sg2(DDRAMOSJi6^tt. 
3Sfifc<Dfl£5§i fcfcH-*0l 9gt^XStHttt?ife^ 0 
*<D1k. 03 3 (a) (C^"^^ i/'j3>»ftl5 

ooms 2<z>rt»^a^<t^rr^^s->uzi>K6 9£ 
^jsrr*. ^JI^alir^i^aKv'JzivBlss^it 

C V D jil:<fc y v 'J □ >K 6 9 ^ Itft L to C(7) 

f;A@3 3 (b) IZTr^X^tz. 8BI:^Sy';D> 
&<D ? U > fc ^ E"T * £> * <D m db A^filt $ H * 0 
[0 118] *fC. 03 4 (a) tZ^r^O^ 

y'j3>Ke 9 -ticiMMt^y 3 >n 7 0 

S3 4 (b) l^-TJ:^lC % '**ttcD»«i-ei*e«iHt 

[0 119] *afe<D«*®1(DB2 3*><fctf02 4 

<DXS<t ISJt&f:: LTI 5 2 W t<D^#eS*> 'J 3 >«6 
9fccfctf#Sfli>Ua>B£7 O 03 5 

(a) fC^-T^^lC. MIT^U 3 >B^OfcMt©» 
ffil ^!SI«^^U=»>«^ltfc<fct;ttfiltfi«si(7)/r*>(D 

[oi 20] *»&fef7>i&ai<D*i^ mnmvhZMitm 
tmmztixi^ui^ tt«*>»j3>isa7 ia>mn 

r^4*SSv 'J a >8 7 o li^feS v 'J 3 >K 6 9± 
(clgJ&$*lTl^&fc*>« &4*:>U3>*Sa7 1 atitfilc 
*5 1 >T 'J =3 >BI 6 9 ^ £> > U n £ 

J=1**M**>»J3>I8»7 i fcfc, 

^ISav'JzjvKe 9*> < fctf#afr> , J3>ffi7 o<D& 
[O 1 2 1] -t&<DXolz$Lfr>')zi>t£g 1 7 1 <Dfi£* 
&Z£tfUl\tz1h+ 03 5 (b) /z^TJ: ^fc. |ft«-> 

•J3>tga7 i a««ls< Lfc^fc*jt>rt^ieai/ 
y3>n6 9a>nvi*ft*$iu &mum%teit&&& 

y , ja>»6 9(c,|:yttft$*i$. 

[0 12 2] fcfc. 03 6/C7F-TJ:^r^ MRyij3 
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>BI7 0(D-»6<tttty'jD>«fi7 2fCf£«U -fifl 

may'J3>«7 3tttHffLt^«feUo 

[0 123] (*te<D«*!B3) 03 7-03 9 I*. Sffi 
(DflS© 3 (0 D R A M(OSJiftXS(0-« ^XSWfCir L 
Kffi0T*fc* o 03 7-03 9fcj5ivc. (a) (*DR 
AMOWIRSSIfflSS^^aB^^tt^Lfrafi®©^^ 

y. (b> i*mmwmm&*m=f'2m&*i>TBwm<» 

-8S£lft*L*:Kffi0T&* o 

[0124] *naa>»Ba>»ift*afett, *sgo^58 2 
Ti>*c*£R*i*fsj«Tfc*,, LfcAbt, #t<di»! 

[O 1 2 5] *B£(Dff$S|2(D03 3C0*i^<t|SI«fC^|g 
Sy'J3>K6 9£Bfirr*„ 03 7IC^-Tcfc 

£ft£f::*«l£y — £*SavU3>Bt6 9 

[O 1 2 6] *fC. 03 8(C^^J:^fC. MftDJWB 2 

±H«f=#air>y 3 >«7o ^ntgco^ 

mtiw&t\ -ru&*>* MRv'j3>«7ooit«* 

u=i>jK7ofc^>r^D^yx^^ (tttsa) 

b<m#>Ti&i\ o*y % e^KikBi7 4mtv'j3 
>K7 o<Dxe*^>r;uat£: (^ant) ^Rasr^at 

30 [O 1 2 7] *|-. 03 9fC^-r<fc^/C. *Sfe(0^1S2 
<tP«(C«5 2W(C(D<^^^S*> , J=l>8t6 9^^:0:0 
SRy'Ja>i7 0^#^ 3faKv»J=3>Bl7 o 
^«y'Ja>eS7 1 ^i5£ft^i±^o 

[0128] ^j5fio^ssT*tt«a<t©ssix*fc*e«i 

[0 12 9] AtKa>«tt1« 2^:l3!«(c. tft«v 

40 ^^a^>'j3>K<t Lr^j=Lxc<t(*^gft-e^^ 0 

10130] (M0)»S4) @4O~04 3tt, mm 
<D&& 4 R A M(03S&Xi£<7>— «^XS*|C5F Lfc 
KMT-fey. DRAM(D««iHffl§fii?(D»^$ 
tt^LfcKffiBTfe^o 

[0 13 1] **^(D^5|a>DRAMli. 
fc£lPFffi*Irttfcfclvc0 1 fcct^02rc^LfctOi 

TffliSr^^C^^^?. 3?j6t<7>^SI1<OKffi<tt(S)« 

50 rc-po-cco^gtt^L. |S|«^»^t08ttW(**BS-rio 
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[O 1 3 2] *£%CDff2ffi<DDRAMCD£U&£&ti:. m 
JfiCDBSSl l::*SI+*01 9g-T*<Dxe<tts)«T*fc&o * 
<D&. 04OrZ3fvf<i:^IC. *>Un>SMbM5 0(D?»5 
2 ? «fc ? ICieSIt V 'J3>«7 5 ss^r 

*»<7>*SI8i TMi^reifa*^ L 

«-e#a* *> • j n >» 7 5 $ * tat* u n >ts 

7 5 t'tttti/ «J □ >«S 7 6 (Cfitft T*ft<0 

&a 7 e swan* < rarit-e^*,, 

>Bi7 7^±a5fcJt»-r4o fc*s. £tsa*>u:3>tt7 

7(i. lfaH^'Jn>Bl^lifllftrcc:tt^@iefi£fi$-fr 

[O 1 3 4] ^IC. 04 3lZ^-r,fc^fz3t5 2 
*&«&5 6£»&Stf)l&|g1 ctlSJflWcf&filtU 04 41;* 

•y^Lty'Ja >&<bBt 5 O -hffi<0 £l$a :> U =i >& 7 
7fcJ:U:tttty'jD>eS76^iU «5 2fC»# 
Lfctfe«&5 6 *o 

[0 13 5] ^(D<|:?lcLt^Sv l J3>e7 7fcJ: 
^yU3>eS766>b * TOiWStff&f* 2 tL 
f£0>X|Ili»fc<7>f&SS 1 £f3l&V&Z 0 

[O 1 3 6] *^COJ^S§fCj:H{f. T*!S0>*Sai±*>RB 
Sffi(D^«E^#«r ^ C <!: * < f<ttt~> U z> >fga 76^ 
•MPtt«fc<»*T?** ^Si/'J3>I|7 7fC<fc 

7 5(**feCD»£&1 (O^aK->U3>0|5 4^«^-r^ 

^<Dr*&y. #iea'>'jzi>ffi7 7tt. 3i$t<D«*s& 1 re 
fcit^^aK'>u^>K5 3fc«^^tcor'&^ 0 * 

Co i 3 7] #*>\ *3eftcDfis5gfc*i(^T. i«it*>u 

3>«7 5(DtSaibfc£*tttt^'J=l>iSa7 6<0*>'J 

"tOmmi* 2 O n m UTF (DsWKT* <fc l\, 

[0138] #Sfr>'J=l>«7 5<D|g£<bf::<*:**&4* 
y | j3>«!7 6<Dfie«<7>^lctt, 04 61:^*9 
le. tattv'jD>eS7 6f*mH7 8^^LT->'Jzi 
>KHbK50fct$3SLr^y«ISILfc< <^^ 0 fcfc. 
IIIK7 8<tl^aK^>Ua>K7 5<b(0#ffirc|*e«IK 
<bK^(J)lfiS& Affile £ tit I vc t J: l\, 

[O 1 3 9] UUu *£E#K£oTfc£*tfc£i8£$g 
u i >i5H-c« * £E RTttr* * c <t (*s ? £ r* 4, 
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[Ol 40] tztK.lt. «J)E*Jg(DBSgfCfcL>T««RS 

[O 1 4 1] *!*<0»SS2IC^L>T. T©m«l<0 

mi«Bi:Lr#^a*>Uzi>BI(D«^Lfc^ 

KBL £««<fc*LM*fc*<b*fc«<t 

CO 1 4 2] 

[oi43j (D ^v/^STasmtt^affl-rs^ie 

Co 14 4] (2) £fga->'J=i>ffiXffi0)l&tt*>'Ja 

co 1 4 5] o) *v'<is*TmnmtzmmTz>&& 

a^>U=i>Bla)S«^b^l»ihL. TSP«ti(Z>*Wtt£ 
COI 4 6] (4) +Y/<y$TWt«^t4^ 

a u =» >a t ms.&&m t <dwet'<d ^^a-> >j z> > 
30 m&aoi&T & «j«t- ^ * 0 

[01] ^CDJ^SSKDDRAM^^RltLfc^aJK*^^ 

[0 2] *te(D**aSl <DDRAM(D^«l2l»0T*&^o 

[03] 3Ufe<DJ^SS 1 (DD R A MCD5Ji£XSC0 — ffl^X 
SWfZ* LfcWfffi0X'fci> o 

[04] 3IJfe<D^® 1 (DDRAM(08IIS(D~«$I 
SWfC* Lfc»r®0r*fe^ o 

C05] ^Jfi<DJf^|g 1 (OOR AM(DSS^XS(D— 

40 mmtzijk Lfc»ffi0T*$><bo 

[06] 3IJfe(Of^S|l (DDRAM(DSiSxeCO-«^X 

swrc* Lfcaf®0T-fc*o 

C07] HJtCD^Jgl (0DRAM(0SII8(D-«$I 
SWfC^LfcESfffi0T'fe^o 

C08] mtfe<D1&&l (DDR AM(D»«X«(0-«^X 
g«fC^LfcBr®0r'fe* Q 

[09] *J£<Dff£ag 1 (DD R AM(DS«IS(D- «^X 
SWfC* LfcBf®0r'fe^ e 

[01 o] mmcomm i <odr AM^ssitxsco-w^ 

50 XSW/C7FLfcHfffi0r*fe^ o 
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[011] *fifi<Dt*l§1 (0DRAM(0S2IS(D- 
[01 2] *fifi(D^18l <DDRAM(D5JaiXS<0-«^ 
[01 3] *fifi<Df^©1 (DDRAM(OaJ|iaxS(0-«^ 

xs«rc^ L*:fifi®0-efc* o 
xswrcjp L/-STfiB0-efc*„ 

[016] ^(Off^lSl <0DRAMO»i6XS<D-«^ 

[017] ^ffitO^SSl a>DRAM(DS*jftXS(D-«^ 
XSK«C^ LfcBffffi0T'fe*o 
[018] *J6C0^SSl<DDRAMC0»jftXS(0-«^ 

xsWfCTK LfcKTffi0Trfc*„ 

[019] »&fi<Dff*$S 1 (DDR AM<D3*fcXg(D-«£ 

[02 O] Hte<Dff*5gl (DDRAM<D3*itXg<D-«£ 
Xg«rc7F L fcBf 35 0 T*& * o 

[021] mm<omm i <ddram(d»^xs<d-«^ 

[02 2] *Sfifc(Dff£5gl C0DRAM(D5iifiXg(D-«^ 
XS«fC^ LfcBfffi0*Cfe^ o 

[02 3] »&fc<DI&ag1 (ODRAMOSIIS©- 
XS)«fcfrL/cBfffi0r*fe^o 

[0 2 4] ^JgCD^SIl (ODRAM(OSJa£Xg(D-«^ 

[0 2 5] 3Ste<Dff£Sg1 (DDRAM(D»&X8(D-«£ 
XSWfC7FLfcBr®0r*&^o 
[0 2 6] 3SJfe<Dff*5g1 (DDRAM<D3*igXg<D-«£ 

xsw»c^LfcWi®0r*&^ o 

[02 7] T«mffi<D-«i£&itWfctt:*LT^L*:Sr 
ffi0-Cfe^>o 

[02 8] T8Pm«Bfrffi^«^«§LfcSEM^Ha>^ 

¥0-C*fc* o 

[0 2 9] 3IJ60)ff£5£ 1 (DDR A M(D5Si£X?IC0 — 

[03 O] 3SJfc<D«2Sg1 (DDRAM©8«Il©-«$ 
Xgl«fc^ L/cEBT®0r*3t>^o 
[031] ^J£(Dfl23g 1 <D D R A Ma>Ki£Xg(D-« £ 

[03 2] »fe(D»£3g1 ODRAM(DSJiIl©ii(0ffj 

[03 3] *te<DBSS2(DDRAM(D3*&XS(D— 
X*I«IC^ Lfc»ffi0T*&*o 

[03 4] ^Jfi<Dff2Sl2<DDRAM(DS&Xg(D-«£ 
XSWIC^ Lfc»T®0r*fc>&o 

[03 5] *Jg<D^©2(DDRAM(DSitXg<D-«$ 
XS«fC^ LfcBfiE0-e&*o 
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[03 6] 3ISfe<D«S55 2<DDR A M(D3UfiXg<Dte<D« 
^LfcBRffi0T-a&*o 

[03 7] *i|(DB®3(0DRAM(08«l8fl)-«^ 

[03 8] »fe(DJ&©3<DDR AM(DS*jftXiia>-«£ 
X8*l::^LfcBfiaD0-trfc*o 

[03 9] *te(Dffi*©3(DDR AM<D3UftXfI(D--«£ 
XS*fC^L/i:BfTffi0r*fc^)o 

[04 O] HfiS<DBS4(DDR AM(D»1X10)-«J 
10 X§*lc^LfcER®0Trfc^o 

[04 1] 3*fife<DJ&©4<DDRAM(DSiftXS<D--«£ 
X8W^LfcE9iffi0T*fc^o 

[04 2] *fi£CDJ!Sl§4(DD R AMCDKifiXSCD— 

[04 3] SIJfe<D^S§4 0DR AM(D5JifiXS<D-«^ 

[04 4] «5fe(Df^®4<DDR AMCD5*iftXS<D— «^ 

[04 5] ^&<D«S$g4CDDR AM<D»iftXfI(Dte<D« 
20 ^X8««C^Lfc»f®0T*fc^o 
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